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In accordance with 37 C-F.R. § 1.121(b)(3), a 
Substitute Specification (including the Abstract, but without 
claims) accompanies this Preliminary Amendment. It is 
respectfully requested that the Substitute Specification 
(including Abstract) be entered to replace the Specification 
of record. 
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ELECTRIC MOTOR 



Field of the Invention 

The present invention relates to an electric motor, and 
relates in particular a fan motor for an air conditioning fan 
of a motor vehicle. 

5 Background Information 

In a wide range of electric motor applications, the motors are 
provided in a receiving housing serving as a motor housing 
which is then used to further attach the electric motor. This 
receiving housing is also used to decouple motor vibrations. 

10 For example, fan motors for heating and air conditioning 

systems which are typically used in motor vehicles are usually 
vibration-decoupled with respect to the vehicle. The goal is 
to limit the transmission of structure-borne noise from the 
electric motor or fan unit to the vehicle body and thus to the 

15 passenger compartment. 

According to common methods for mounting motors of this type, 
the electric motor is introduced, for example, into a 
receiving housing serving as a motor housing, elastic 
isolation means being provided between the electric motor and 

20 the receiving housing so that it is possible to decouple the 

motor vibrations from the motor housing and thus, for example, 
from a vehicle body. A flange for securely connecting the 
motor to the air conditioning system, for example via a 
carrier part formed on the body, is typically provided on the 

25 motor mount itself. 

Published German patent document DE 43 34 124 describes a 
device for accommodating an electric motor which achieves an 
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especially lovg-vibrat ion and thus noise -damping effect by 
providing, between the inner walls of this receiving device 
and the outer walls of the motor housing facing the device, at 
least one elastic damping element which is supported on the 
5 walls of the receiving device and the motor housing facing 
each other. 

Another critical point relating to the transmission of the 
structure-borne noise generated by the electric motor to the 
motor housing and thus to the vehicle body is the plug-and- 

10 socket connection typically used for supplying electric power 
to the electric motor. The motor is provided with an 
integrated plug-and-socket connection. Because the motor is 
completely enclosed by the motor mount, the cable connection 
for supplying power is produced by a plug that is typically 

15 latched to the motor housing from the outside. The mechanical 
latching system is used to absorb the cable or plug extraction 
forces occurring during fan assembly and operation. 

An air conditioning fan motor as well as a receiving housing 
in which a plug element for supplying electric power to the 

2 0 driving motor is passed through the receiving housing is 

described in published International patent document 
WO 00/48 293. The corresponding opening in the receiving 
housing of the electric motor is just large enough to insert 
the connecting plug element in a form- locked manner through 
25 this receiving opening. The system according to WO 00/48 293 
thus prevents air taken in between the plug element and the 
receiving housing for the electric motor from exiting the fan. 
WO 00/48 293 also proposes to insert, between the plug 
element and the receiving housing, a sealing element which 

3 0 attaches the plug to the receiving housing and also prevents 

undesirable exiting of air at this point. 
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An object of t;he present invention is to prevent noises and 
vibrations generated by the electric motor from being coupled 
into the motor housing, or to substantially dampen them in 
their penetration. 

5 Summary 

The electric motor according to the present invention has a 
receiving housing serving as a motor housing, including a 
receiving opening into which the electric motor at least 
partially extends. Connection means for supplying power to the 
10 electric motor and attachment means for the electrical 

connection means are also provided. According to the present 
invention, the electric motor is configured so that the 
electrical connection means are attached to the electric 
motor . 

15 In this manner, it is possible to largely decouple from the 
motor housing the vibrations generated by the electric motor 
and transmitted via the plug element. Attaching the connection 
means directly to the motor interrupts a vibration bridge to 
the motor mount, i.e., to the receiving housing serving as the 

2 0 motor housing, thus preventing the operating vibrations of the 

motor/plug unit from being transmitted to the air conditioning 
housing . 

To reduce the coupling of the vibrations transmitted to the 
plug element into the motor housing, the attachment of the 
25 electrical connection means is formed on the motor housing, in 
particular without the use of attachment means. This avoids 
direct contact between the plug element and the motor housing, 
so that a vibration bridge is not produced between the motor 
and the motor housing by the connection means. 

3 0 The connection means advantageously have an interconnectable 

plug and plug receptacle. The plug receptacle is formed on the 
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electric motor, and the plug is attachable to the electric 
* 

motor. It is especially advantageous if the plug receptacle is 
formed in the area of a bearing bracket of the electric motor. 
For the secure electric contacting of the electric motor, the 
5 plug of the electrical connection elements may be latched to 
the electric motor. Latching the plug directly to the motor 
interrupts the vibration bridge to the motor housing, 
preventing operating vibrations of the driving motor from 
being transmitted, e.g., to the air conditioning housing. 
10 Latching it directly to a bearing bracket of the electric 
motor makes it possible to produce a mechanically secure 
connection between the motor and the plug of the connection 
elements . 

For the purpose of secure contacting, the plug has at least 
15 one spring-elastic latching element that is latchable to the 

electric motor and, e.g., to a bearing bracket of the electric 
motor. The plug advantageously has at least two latching 
hooks. Based on a latching system of this type, the motor 
design may remain largely unchanged since no additional 
2 0 attachment measures are required, and a mechanically secure 
connection may nevertheless be established between the 
electric motor and the electrical connection elements. 

Using an electric motor according to the present invention 
enables a fan, e.g. , an air conditioning fan for the heating 

2 5 and air conditioning system of a motor vehicle, to be 

implemented which makes it possible to prevent operating 
vibrations of the driving electric motor from being 
transmitted to the resonant body of the air conditioning 
system, so that the generation of disturbing noise is 

30 avoidable. The electric motor according to the present 

invention advantageously makes it possible to largely prevent 
noises and vibrations generated by the motor from being 
coupled into the air conditioning system and therefore into 
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the vehicle body. In particular, it is possible to largely 
* 

dampen vibrations which are transmitted from the electric 
motor to the motor housing via electrical connection means. 

Brief Description of the Drawings 

Figure 1 shows a schematic cross-sectional view of a 
longitudinal section of an electric motor according to the 
present invention, having a motor housing. 

Figure 2 shows a view of a further exemplary embodiment of an 
electric motor according to the present invention. 

Figure 3 shows a detailed view of the electric motor shown in 
Figure 2 . 

Figure 4 shows a top view of an exemplary embodiment of an 
electric motor according to the present invention in the area 
of its drive-side bearing bracket, viewed in direction B shown 
in Figure 2 . 

Figure 5 shows a cross section of taken along line A-A' shown 
in Fig. 4. 

Figure 6 shows a detail of a side view of an electric motor 
according to the present invention shown in Figure 4 . 

Figure 7 shows a top view of an exemplary embodiment of a plug 
for an electric motor according to the present invention. 

Figure 8 shows a longitudinal section of the plug shown in 
Figure 7 . 

Figure 9 shows a schematic representation of an alternative 
exemplary embodiment of a plug for the electric motor 
according to the present invention. 

Figure 10 shows a detailed representation of a plug according 
to Figure 9, inserted into the electric motor. 
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Detailed Description 

Figure 1 shows an electric motor 12, having a receiving 
housing 14 serving as a motor housing and including a 
receiving opening 16. Motor housing 14 has a largely pot- 
5 shaped design so that electric motor 12 is insertable into 
motor housing 14 through receiving opening 16. 

Elastic damping elements 22 and 24, respectively, are provided 
between inner wall 18 of motor housing 14 and outer wall 20 of 
electric motor 12, which may be formed, for example, by the 

10 terminal housing of the electric motor. These damping elements 
22 and 24 are used to dampen vibrations of the electric motor 
in relation to motor housing 14 . The damping elements are 
typically made of an elastic material, such as rubber. Motor 
housing 14, and thus electric motor 12, may be fastened to a 

15 mounting part of, for example, an air conditioning system, via 
a flange-like system 26. This makes it possible, for example, 
to use the electric motor to drive a fan wheel of a heating 
and/or air conditioning system of a motor vehicle, which is 
not illustrated in Figure 1. In this case, a corresponding fan 

20 wheel is mounted on shaft 28 of electric motor 12, and motor 
housing 14 is mounted via its flange area 26 in the air 
conditioner box of the motor vehicle. 

For power supply purposes, electric motor 12 has plug- in 
contacts 3 0 onto which a corresponding electrical connection 

25 element such as a plug 32 may be positioned. A plug 32 of this 
type is then connected, for example, to the electrical system 
of a motor vehicle via corresponding connection means 34. The 
electrical connector plug is inserted through an opening 36 in 
motor housing 14 and attached directly to the electric motor 

30 via latching elements 38. In particular, plug 32 is attached 
to the electric motor without the use of fastening means 
mounted on motor housing 14. Attaching plug 32 directly to 
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motor 12 in this manner prevents the possibility of a 
vibration bridge to motor housing 14 forming, thus preventing 
operating vibrations of the motor from being transmitted via 
the plug to motor housing 14 and thus, for example, to the air 
5 conditioning system. To avoid a vibration bridge of this type, 
a correspondingly large opening 36 through which plug 32 is 
insertable without establishing a vibration contact between 
plug element 32 and motor housing 14 is provided in motor 
housing 14 according to the exemplary embodiment shown in 
10 Figure 1. To prevent air from flowing though opening 36 in 

motor housing 14, plug element 32 in the exemplary embodiment 
according to Figure 1 has a plate- shaped collar 44 that covers 
opening 3 6 in motor housing 14 . 

Figure 2 shows a detailed view of an electric motor 12 
15 according to the present invention. 

Electric motor 12 has a terminal housing 50 which is 
simultaneously used as a carrier for two bearing brackets 52 
and 54 for bearings 56 and 58, respectively, of shaft 28 of 
the electric motor. The electric contacting of the electric 
2 0 motor according to the present invention is provided in the 
area of drive-side bearing bracket 54. As shown in Figure 3, 
which is a detailed representation of a top view along 
direction A shown in Figure 2, bearing bracket 54 has a recess 
64 that is designed as a plug socket, into which corresponding 

2 5 connection means such as a plug 3 2 may be plugged and which 

are contactable by contact pins 30 of the electric motor. 

Figure 4 shows a top view of the drive -side end of the 
electric motor shown in the present invention as viewed along 
direction B shown in Figure 2, in which connection means in 

3 0 the form of a plug 32 are inserted. As shown in Figure 4, and 

as illustrated by a cross-section of Fig. 5 taken along line 
A-A 1 of Figure 4, plug 32 passes through bearing bracket 54 
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and is attached by corresponding latching elements 60 to the 
bearing bracket and thus to electric motor 12. Latching plug 
30 directly to motor 12 or its bearing bracket 24 makes it 
possible to prevent a vibration bridge to the motor mount into 
5 which the electric motor is inserted according to Figure 1. 
The latching to motor 12 is advantageously carried out 
directly on bearing bracket 54 without using any attachment 
means on the motor housing, so that a mechanically secure 
connection may be established between the motor and the plug 
10 without electrical connection means acting as a vibration 
bridge between electric motor 12 and motor housing 14 
accommodating the electric motor. 

Figure 5 shows a sectional view taken along line A-A 1 shown in 
Figure 4. The electrical connection means, which are designed 

15 as plug 3 0 in the exemplary embodiment shown in Figures 4 and 
5, may be securely attached to the electric motor and, in 
particular, to bearing bracket 54 of the electric motor. For 
this purpose, plug 3 0 has latching tabs 62 which engage with 
bearing bracket 54 when the plug is inserted into the electric 

20 motor. Via latching elements 60, for example latching tabs 62 
of the exemplary embodiment according to Figure 5, and, if 
necessary, by joining plug 30 in a form-locking manner to plug 
socket 64 formed on the electric motor and serving as the plug 
receptacle, it is possible to attach the electrical connection 

25 means directly to the electric motor, without having to 
provide attachment means on motor housing 14 . 

Figures 7 and 8 show a first exemplary embodiment of a plug 32 
of the electric motor according to the present invention. Plug 
32 is inserted into a plug receptacle 64 of the electric motor 
3 0 in the direction of arrow C according to Figure 7 for the 
purpose of electrical contacting of the electric motor. 
Contact pins provided in the plug receptacle engage with 
openings 66 provided in the plug and extend into the interior 
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of the plug. As illustrated by the sectional view of plug 32 
shown in Figure 8, the contact pins are securely encompassed 
individually by contact springs 68 provided in the plug, 
element, establishing an electrically conductive contact 
5 between the contact pins of the electric motor and terminals 
70 of plug 32. If necessary, the plug is also connected to an 
electric power supply, e.g., the battery of a motor vehicle, 
via corresponding electric lines, which in the interest of 
clarity are not illustrated in Figure 7 or Figure 8, but are 
10 nevertheless contacted by terminals 70, a control unit being 
connected therebetween . 

Plug 32 according to the exemplary embodiment shown in Figure 
7 or Figure 8 has latching tabs 62 on its outer circumference 
which, in the manner described, enable plug 32 to be attached 

15 directly to the bearing bracket of the electric motor. When 
plug 32 is inserted into the plug receptacle, i.e., plug 
socket 62, bearing bracket 54 is thus positioned in 
intermediate area 72, which is produced between latching tabs 
62 in the axial direction of the plug, i.e., in the direction 

20 of arrow C in Figure 7. Bevels provided in or on latching tabs 
62 enable the attachment of plug 32 to bearing bracket 54 to 
achieve a certain pre-tension. 

If latching tabs 62 or a certain area of these latching tabs 
are designed as spring-elastic latching elements 65, as shown 

25 in the cross- sect ional view of Figure 8, the attachment of 

plug 32 to the electric motor may also be easily released. By 
applying pressure to pins 74 provided on spring-elastic 
latching elements 65, the latching elements may be pressed 
together so that they no longer engage with the bearing 

3 0 bracket, and plug 32 may be withdrawn from the plug 
receptacle . 
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Figure 9 shows, an alternative exemplary embodiment of a plug 
33 of the electrical connection means for the electric motor 
according to the present invention. Plug 33 is inserted in the 
direction of arrow D into a corresponding plug receptacle 
5 provided on the electric motor and contacted by the contact 
pins of the electric motor. Plug 33 according to Figure 9 has 
at least two attachment means designed as spring-elastic 
latching hooks 76 on its outer circumference. When plug 33 is 
inserted into the plug receptacle of the electric motor, 

10 latching tabs 78 of spring-elastic latching hooks 76 engage 
according to the present invention with a bearing bracket of 
the electric motor. Since plug 33 is supported on the outside 
of the bearing bracket by a supporting element 80, the 
electrical connection means in the form of plug 33 are 

15 securely attachable to the electric motor. Plug 33 is 

encompassed in the radial direction by a plate-shaped collar 
82, and this plate-shaped collar seals the opening in the 
receiving housing of the electric motor through which the 
electrical connection means are inserted to the extent 

20 possible and in a manner similar to collar 44 of plug 32. Care 
must be taken to prevent a vibration bridge from forming 
between plug 33 or 32 contacted by the electric motor and the 
motor housing, as also illustrated, for example, in Figure 1. 

Figure 10 shows a detailed view of plug 33 inserted into the 
25 plug receptacle and supported on bearing bracket 54. 

The electric motor according to the present invention and the 
attachment of the electrical connection means directly and 
exclusively to the motor advantageously reduce the 
transmission of vibrations from the motor to the motor housing 
30 and thus to the air conditioning system. Latching the plug 

directly to the motor interrupts the vibration bridge between 
the driving electric motor and the motor mount and prevents 
the operating vibrations of the motor/plug unit from being 
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transmitted to, the air conditioner housing. In particular, the 
motor is latched directly to the bearing bracket to establish 
a mechanically secure connection between the motor and the 
plug. Via this latching system, the motor design itself may 
5 remain largely unchanged, since no additional attachment 

measures are needed, and a mechanically secure connection is 
nevertheless established. It is especially advantageous to 
provide at least a dual plug latching system to absorb the 
extraction forces of the electrical connection means. 

10 The electric motor according to the present invention is not 
limited to the exemplary embodiments illustrated in the 
drawing. For example, the electric motor according to the 
present invention is not limited to the special embodiments of 
the latching means. 
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